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PLANT GROWTH DEVICE 

This invention relates to a plant growth device and a rack 
for growing plants. 

In horticultural plant production greenhouses are often 
equipped with arti?cial light sources to extend the day length 
to grow plants over an extended time period of the year. This 
allows the producer to bring plants to the market on demand. 
Since room in greenhouses is costly, it is desirable to grow 
some plants or seeds in compact racks, in which plants are 
grown in shelves where several shelves may be arranged on 
top of each other. Since such an arrangement shields most of 
the daylight from the plants in the lower shelves, arti?cial 
lighting is necessary. Today several types of plant lamps are 
used in greenhouses: incandescent light bulbs, Sodium high 
pressure light bulbs, ?uorescent gas discharge lamps, etc. All 
these light sources have the drawback that they are point 
sources and do not distribute light as homogenously as sun 
light illuminates plants. 

In the JP 2004/ 32 1 074 A a method for growing plants using 
an electroluminescence light source is described. Light 
sources using an organic electroluminescence sheet have the 
advantage that larger area light emitting elements can be built 
to illuminate the plants. Unfortunately, electroluminescence 
light sources are known to be costly and extremely inef?cient. 
So the use of the described method for growing plants is not 
appropriate for horticultural plant production in greenhouses. 

Thus, the invention has for its object to eliminate the above 
mentioned disadvantages. In particular, it is an object to the 
invention to provide an ef?cient and large area illumination, 
which runs at a low cost. 

Also the object is achieved by a rack for growing plants as 
taught by embodiments of the present invention. This object 
is also achieved by a plant growth device according to further 
embodiments of the present invention. 

The object of the invention is achieved by a rack for grow 
ing plants with a mounting mean and at least two shelve 
means, wherein each shelve mean comprises a carrier ele 
ment and a light emitting element, wherein the light emitting 
element is arranged below the carrier element and whereon 
the carrier element a plant can be arranged to grow, wherein 
the shelve means are arranged on top of each other within the 
mounting mean, wherein the light emitting element of the 
upper shelve mean emits light, being directed at least partially 
on the carrier element of the next subj acent shelve mean, and 
wherein the light emitting element consists of at least one 
OLED. In one embodiment, the OLED comprises at least a 
planar form, partially. In another embodiment the shelf means 
may differ from each other. 

The invention discloses a rack which consists of a mount 
ing mean and at least two shelve means. The mounting mean 
functions as a ?xture for the two shelve means, whereas the 
shelve means store the plants or the seeds which shall be 
grown in the rack. As at least two of the shelve means are 
arranged on top of each other, the daylight for the plant in the 
lower shelve mean is shielded. In this case the arti?cial light 
of a light element is necessary. Therefore it is intended that the 
shelve mean comprises a carrier element and a light emitting 
element. In contrast to the above described plant growth 
device the light emitting element is positioned below the 
carrier element. By arranging several shelve means on top of 
each other the light emitting element of the upper shelve mean 
lightens the carrier element of the lower shelve mean. 
Through the usage of large area OLEDs the plants in the 
shelve means can be illuminated homogeneously and more 
over, OLEDs can be tuned to the absorption spectrum of the 
plants. 
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2 
Organic light emitting diodes can be built by depositing 

different layers of material on a substrate. So theoretically it 
is possible to build large OLEDs, so that with respect to the 
invention the underside of the carrier element could be cov 
ered by one large OLED. Nevertheless, the production of 
OLEDs with a small siZe, for example 30x30 cm is cheaper 
and an exchange in case of a failure of one OLED can easier 
be achieved. In addition individual OLED elements can be 
turned off and on if an array of OLED is used. Thus, the 
amount of li ght generated by the light emitting element can be 
tuned to the requirements of the plants or the seeds. If the 
granularity of the array is not too high, the light emitting 
element combines the advantages of a homogeneous light 
distribution with the possible individual adjustment of the 
light output. 

According to another embodiment of the invention the 
array of the OLEDs consists of at least two different groups of 
OLEDs, wherein the ?rst group of the OLEDs delivers a grow 
light and the second group of the OLEDs delivers a control 
light for the plant. It is known, that the sheer growth of the 
plant is mainly depending on the amount of light, possessing 
the wavelength absorbed by Chlorophyll A or B. To achieve a 
generous growth of the plant the ?st group of OLEDs of the 
light emitting element should consists of at least two types of 
OLEDs, emitting at different wavelength. It is preferred that 
the ?rst type of OLED emits in the region of blue light with a 
wavelength between 400 nm to 500 nm. Furthermore the 
second type of OLED should emit in the region of red light 
between 600 to 700 nm. In another preferred embodiment the 
grow light emitted by the ?rst group of OLEDs can consists of 
approximately 80% to 90% red light and 10% to 20% blue 
light. 

In addition to the described grow light a control light 
should be used to steer the growth of the plants. The growths 
of a plant whether it is huge or small and compact can be 
controlled by illuminating the plant with light of different 
colors. It is known, that the use of a large amount of blue light 
(400 nm to 500 nm) results in a huge plant whereas the use of 
a small amount of blue light results in a small and compact 
plant. Furthermore the light in the green spectrum increases 
the tendency of the plant to breed. By controlling the type of 
wavelength being emitted onto the plants, the way and the 
manner of the growing of the plant can be controlled. This 
embodiment also shows the advantage of OLEDs compared 
to normal plant lamps in use today. Those plant lamps have a 
broad emission spectrum and therefore emit light in all kind 
of wavelength. In comparison OLEDs have very small emis 
sion bands so that the amount and the wavelength of the light 
being emitted onto the plants can precisely be controlled. 
OLEDs canbe used for plant control, eg blooming, growing, 
propagation etc. 

According to a preferred embodiment of the present inven 
tion, the mounting mean and/or the shelve mean contain at 
least parts of an electronic power supply, at least one power 
line and the driver for the OLED. By integrating parts of the 
power supply for the OLEDs in the shelve mean an individual 
supply of current and voltage to each light emitting element is 
possible. This separate driving of the light emitting elements 
in a rack has the advantage, that if different sorts of plants or 
seeds are grown, the illumination of each shelve mean can 
individually be controlled. Not only the time and length of the 
illumination can vary but also the wavelength of the emitting 
OLEDs. So depending on the type of plant or seed OLED 
with different emission spectrums and therefore different 
demands to their power supply can be used. In contrast to this 
modular design the use of just one electrical power supply 
which is embedded in the mounting mean has the advantage 
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of being highly cost e?icient. Furthermore it is secured that 
the Whole rack is supplied With the same amount of current or 
voltage. 

The driver, that might be integrated in the mounting mean 
or the shelve mean is used for controlling the light quality, 
light quantity and light circle of the lamps. The driver may 
include a current amplifying circuit and a Waveform generat 
ing and controlling circuit, Which outputs the desired Wave 
form (for example: square Waves, triangular Waves, sine 
Waves or pulses). Also, the Waveforms amplitude, frequency 
and duty ratio are adjustable by the Waveform generating and 
controlling circuit. 

In another preferred embodiment of the rack for groWing 
plants the mounting mean and the shelve mean contain either 
a plug element or a socket element, Wherein the mounting 
mean and the shelve mean can be put together and as a result 
the plug element and the socket element form a connection for 
the electric poWer supply. This embodiment alloWs a modular 
design for the rack, Wherein each shelve mean can individu 
ally be connected With the mounting mean. The tWo connect 
ing elements plug and socket can not only be used as a part of 
the electrical poWer supply. They also can be part of a com 
puter control system Which drives and/or controls each shelve 
mean, especially each light emitting element. For example the 
plug element and socket element can be parts of knoWn inter 
faces like USB, serial orparallel. In combination With sensors 
for the temperature, the emitted light, or the humidity of the 
soil a greenhouse can be controlled by a single computer 
Which is connected to each rack. As a part of this complete 
control system the carrier element can comprise a Water sup 
ply for the plant. This Water supply can be connected to a 
larger Water supply system mounted into the rack. By using 
computer controlled valves an adjusted irrigation is possible. 
So the amount of Water supplied to each shelve mean in one 
rack can vary depending on the type of plants arranged on 
each shelve mean. 

According to another embodiment of the invention the 
carrier element comprises a soil or substrate on Which the 
plant can groW. It is knoWn to embed the plant in an individual 
pot or in a larger ?oWer bed. Both opportunities can be real 
iZed in the carrier element of the present invention. Addition 
ally, the carrier element can be ?lled With a substrate like a 
nutrient ?uid. Those ?uids have the advantage that less dust 
and dirt are generated and the environment in the greenhouse 
is clearer and therefore a more homogeneous groWing With 
out the possible in?uence of Weeds can be achieved. 

In another preferred embodiment of the present invention 
the shelve means serves as a heat sink, conducting the heat 
aWay from the OLED. Although the current consumption of 
an OLED is very loW, it nevertheless produces heat. To With 
draW the heat from the OLED the shelve mean can function as 
a bridge to the heat sink of the mounting mean. Both of Which 
are constructed of material, Which has to be heated up and has 
a large surface. So on the one hand the heating of the material 
of the mounting mean and the shelve mean and on the other 
hand the radiation of heat from those tWo means into the 
surrounding alloWs the OLED to stay Within an appropriate 
temperature level. Additionally, in another preferred embodi 
ment the shelve mean evenly distributes the heat of the OLED 
to the above arranged carrier element. The heat emitted by the 
OLED is used to heat this shelve mean and especially the 
carrier element Which comprises the soil or the substrate 
Wherein the plants are groWing. This embodiment is espe 
cially useful for greenhouses Which are also used in the cold 
seasons. Normally plants groW better if a high ambient tem 
perature is provided. To reduce the costs for heating the 
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4 
greenhouse, the heat, emitted by the OLED can be used to 
provide the necessary temperature for the plants to groW 
e?icient. 
Due to the possibility to built OLEDs on more or less all 

kind of substrates the degree of freedom for the design of the 
light emitting element is large. So apart from a planar, sheet 
like design the light emitting element can also have a curved 
surface, U-shaped or box-shaped design. In one preferred 
embodiment the light emitting element extends to the subja 
cent shelve mean and thereby covering at least parts of the 
side of the plant. This embodiment is appropriate in those 
kinds of cases, Where the plant needs a close light emitting 
element, Which more or less surrounds the plant. Thereby an 
extremely intense ?oW of light can be achieved. 

In horticulture plant production greenhouses large number 
of different plants and seeds are groWn parallel. Therefore a 
modular rack system is desirable, Which alloWs the exchange 
of plants Which already have achieved their ?nal siZe. This 
modular structure is part of another preferred embodiment of 
the present invention, in Which the rack comprises a ?rst rail 
system, Wherein at least one ?rst rail is arranged at the mount 
ing mean and the ?rst rail carries at least one Wheel, being 
attached to the shelve mean. The term ?rst rail system 
encloses all kind of mechanical systems Which enable the 
shelve mean to be linearly inserted into the mounting mean 
like linear motion bearings or slides. The aim that has to be 
achieved by the ?rst rail system is the possibility of an 
exchange of the shelve mean Without the need for dismantling 
the mounting mean. This aim is for example achieved by 
mounting tWo slides Within the mounting mean opposite to 
each other. On or Within this slides balls or Wheels canrun and 
are guided in their linear motion. By attaching these Wheels or 
balls to the shelve mean one can guarantee, that the shelve 
mean can easily be inserted into the mounting mean and also 
be quickly exchanged. The described embodiment enables 
the exchange of the shelve mean if the plants are fully groWn. 
The idea of a modular structure is also part of another 

preferred embodiment of the present invention. According to 
this embodiment the shelve mean comprises a second rail 
system, Wherein at last one second rail is arranged in the 
shelve mean and the second rail carries at least one coil type 
mean, being attached to the light emitting element. As men 
tioned above the term second rail system is not limited to rails 
as such. Rather encloses all kinds of systems Which enable the 
light emitting element to be driven into or out of the shelve 
mean. Normally OLEDs have extremely long duty cycles. 
Nevertheless in the event of a failure of one OLED it has to be 
exchanged. Therefore the described modular system has the 
advantage, that the light emitting element Which comprises 
the OLED or the array of the OLEDs can easily be extracted 
from the shelve mean, even if the shelve mean is still mounted 
Within the mounting mean. Apart from the described advan 
tage it is also possible to install different type of OLEDs in the 
light emitting element Which have different peak Wavelength. 
Therefore the light emitting element can consists out of a 
frame, Which houses individual OLED segments, Wherein 
each of these OLED segments can for example measure 
30x30 cm and is individually connected With the frame. 
Therefore it is appropriate that each section of the frame has 
its oWn socket/plug connection. 

In another embodiment the OLED comprises a substrate 
and a cover layer, both of them being at least partially trans 
parent to either side. As described above OLEDs are made by 
depositing different layers on a substrate. Often these layers 
are covered by a cover layer, Which is protecting the OLED 
from outside in?uences. Depending on the transparency of 
either the substrate or the cover layer the OLED is a bottom or 
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a top emitting device. In the preferred embodiment the OLED 
emits light in both directions. This has the advantage, that the 
light emitting element, being planar embedded in the shelve 
mean can emit light into the direction of the subjacent shelve 
mean and also in the direction of the upper carrier element. 
This might be advantageous, if a nutrient ?uid is used to groW 
the plants. 

The aforementioned usage of an OLED in a plant groWth 
device and a rack, as Well as claimed components and the 
components to be used in accordance With the invention in the 
described embodiments, are not subject to any special excep 
tions With respect to siZe, shape, material selection as techni 
cal concept such that the selection criteria are knoWn in the 
pertinent ?eld can be applied Without limitations. Additional 
details, characteristics and advantages of the object of the 
present invention are disclosed in the subclaims and the fol 
loWing description of the respective ?guresiWhich are an 
exemplary fashion onlyishoWs a preferred embodiment of 
the illumination device according to the present invention. 

The object of the invention is also achieved by a plant 
groWth device With a carrier element and a light emitting 
element, Whereon the carrier element a plant can be arranged 
to groW, With a driver being connected With a source and the 
light emitting element, Wherein the light emitting element is 
arranged in a distance to the carrier element to illuminate the 
plant, Wherein the light emitting element consists of at least 
one OLED. The OLED comprises preferably at least a planar 
form, partially. The light emitting element may also comprise 
other light sources such as LEDs, ?uorescent lamps, incan 
descent lamps etc. additionally to the OLED. The source to 
provide operation poWer to operate the light emitting element 
can be any suitable poWer source. In one embodiment, the 
light emitting element covers the carrier element at least 
partially. In another embodiment, the OLED comprises at 
least a planar form, partially. 
An organic light emitting diode (OLED) is a special type of 

light emitting diode (LED) in Which the emissive layer com 
prises a thin ?lm of certain organic components. The advan 
tage of the OLED is its high ef?ciency and hence, OLEDs are 
better suited for horticulture applications Where the total cost 
of oWnership is important. These OLEDs utiliZe current pass 
ing through a thin-?lm of organic material to generate light. 
The colour of light being emitted and the ef?ciency of the 
energy conversion from current to light are determined by the 
composition of the organic thin-?lm material. HoWever, the 
OLEDs comprise a substrate material as a carrier layer, Which 
may be made of glass or an organic material or from non 
transmittive materials such as metal foils. Furthermore 
organic light emitting diodes consist of at least one very thin 
layer With a layer thickness of approx. 5-200 nm of organic 
substances on a glass substrate covered With an electrically 
conducting and optically transparent oxide. This conducting 
layer usually is performed as an Indium-Tin-Oxide (ITO). 

Usually the ITO-layer forms the anode and a layer of 
Aluminium forms the cathode, Whereas the Aluminium layer 
features a thickness of approx. 100 nm and thus a thickness 
like the ITO-layer. Aluminium of such a thickness Works as a 
mirror, such that the emission is through the transparent ITO 
anode and the transparent substrate only. If the cathode metal 
is thin enough to be partially transparent, part of the light can 
also be emitted through the cathode. 

The disclosed plant groWth device can be used for different 
applications and not only for greenhouse lighting. So the 
plant groWth device can for example be used to irradiate 
single plants in buildings or houses. Modern multi-storey 
buildings often comprise large entrance halls, Which are 
purely lighted by the sunlight. To enable a friendlier environ 
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6 
ment in these entrance halls the disclosed plant groWth device 
can be used to irradiate the plants With arti?cial light of the 
OLED. Thus, a natural and noble groWth of the plant can be 
achieved. A further advantage of the described groWth plant 
device is that the light emitting element possesses a large 
degree of freedom of the design. So on one hand the light 
emitting element, respectively the OLED, can be arranged 
parallel to the plane of the carrier element. Thereby a very 
homogeneous illumination of the carrier element and of the 
plants can be achieved. On the other hand the light emitting 
element can be formed in different shapes. Thus, the light 
emitting element can be mounted as a screen, Which is shield 
ing parts of the plant. In this embodiment the OLED can be 
arranged in the back of the plant, so that not only the plant but 
also the surrounding is illuminated by the OLED. 

Theses ?gures are: 
FIG. 1 shoWs a schematic vieW of a plant groWth device, 
FIG. 2 shoWs a rack for groWing plants comprising a 

mounting mean and several shelve means, and 
FIG. 3 shoWs a schematic vieW of the rack for groWing 

plants according to a second embodiment of the present 
invention. 

FIG. 1 shoWs a schematic vieW of a plant groWth device 10 
With a carrier element 50 and a light emitting element 60. In 
the carrier element 50 a soil or a substrate can be embedded, 
in Which plants 15 or seeds can be cultivated to groW. Within 
a distance above the carrier element 50 the light emitting 
element 60 is arranged. The light source Within the light 
emitting element 60 is at least one OLED 61, Which has at 
least partially a planar form. Additionally, the light emitting 
element 60 covers the carrier element 50 at least partially and 
illuminates the plants 15 With the emitted light 11. 

According to FIG. 1 the light emitting element 60 is con 
nected to a driver 70 and a source 80. Both elements 70, 80 are 
part of the electrical poWer supply 81 to drive the light emit 
ting element 60. The light emitting element 60 can comprise 
one or several OLEDs arranged Within an array. As OLEDs 
are large area light sources, Which have a siZe of for example 
30x30 cm or larger, one can easily cover even large light 
emitting elements 60 With a feW OLEDs 61. The light emit 
ting element 60 can comprise a frame structure, so that each 
OLED 61 is individually mounted. In a further embodiment 
the frame structure comprises for each OLED 61 an electrical 
connector for joining the electrical circuit. So each and every 
OLED 61 can individually be provided With a needed voltage 
and/ or current. Thereby the form and the amount of the light 
11 emitted by the light emitting element 60 can be adjusted to 
the needs of the plants 15. 

FIG. 2 shoWs a rack 20 for groWing plants 15 With a 
mounting mean 30 and a plurality of shelve means 40. Each 
shelve mean 40 comprises a carrier element 50 and a light 
emitting element 60. In contrast to the above described plant 
groWth device 10 the light emitting element 60 is arranged 
beloW the carrier element 50. By positioning the plurality of 
shelve means 40 on top of each other a rack 20 is achieved, 
that offers a large amount of space to groW plants 15 but 
requiring just a limited room in a greenhouse. Since in such an 
arrangement the shelve means 40 Will shield most of the 
daylight form the plants in the loWer shelve means 40, arti? 
cial lightning is necessary. According to FIG. 2 the light 
emitting element 60 of an upper shelve mean 40 emits light 
11, that is being directed at least partially on the carrier 
element 50 of the next subjacent shelve mean 40. As 
described above one feature of the invention to overcome the 
disadvantages of knoWn racks is the use of at least one OLED 
61. Illumination devices basing on organic light emitting 
diodes are in general very thin, so that even a multi-layer 
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OLED 61 only possesses a thicknesses Which is in the order of 
a feW millimeter. With respect to the height of the carrier 
element 50 the height of the light emitting element 60 is 
neglectable oriif the height of the light emitting element is 
dominated by the electrical poWer supplyistill small. 
Because of this, the number of shelve means 40 Which can be 
mounted into the shoWn rack 20 is the same as by conven 
tional racks, Which do not have arti?cial light sources. 

In FIG. 3 another preferred embodiment of the rack 20 is 
shoWn, comprising a plurality of shelve means 40', Which are 
arranged on top of each other Within the mounting mean 30. 
Each shelve mean 40' comprises a socket element 44 Which 
can be connected to a plug element 32, arranged at the mount 
ing mean 30. The plug element 32 and the socket element 44 
join an electrical poWer supply 81 together With the light 
emitting element 60. The achievable electrical connection can 
easily be established and separated in the case of an exchange 
of the shelve mean 40'. To ease this exchange the rack 20 
contains a ?rst rail system 21, comprising of a ?rst rail 31 
arranged at a mounting mean 30 and at least one Wheel 41, 
being attached to the shelve mean 40'. In the shoWn embodi 
ment the ?rst rail consists of tWo rail guides Which guide the 
plurality of Wheels 41, being mounted to the tWo opposite 
longs sides of the shelve mean 40'. On the one hand the ?rst 
rail system 21 ?xes the vertical position of the shelve mean 40' 
With respect to the mounting mean 30. On the other hand the 
?rst rail system 21 enables the shelve means 40' to be pulled 
out or put into the mounting mean 30 in a horizontal manner. 

To further extend the idea of a modular rack 20 the shelve 
mean 40' comprises a second rail system 42. In the shoWn 
embodiment the light emitting element 60 is constructed like 
a draWer Which can be pulled out of the shelve mean 40'. 
Therefore the shelve mean comprises a second rail 43, being 
positioned in the bottom of the shelve mean 40'. The second 
rail 43 functions as a guide for the coil type mean 63, being 
attached to the light emitting element 60. Through the use of 
the second rail system 42 an easy exchange of the light emit 
ting element 60 is possible. 

To irrigate the plants 15 a Water supply 33 can be installed 
in the rack 20.As shoWn in FIG. 3 parts of the Water supply 33 
are arranged Within the mounting mean 30. Through a con 
nection With a plug element 32 and a socket element 44 the 
Water supply 33 of the mounting mean 30 can be connected to 
the Water supply 33 arranged in the shelve mean 40'. By the 
use of computer controlled valves an individual irrigation of 
all plants 15 in each shelve mean 40' can be achieved. 

The invention claimed is: 
1. A rack for groWing plants, comprising: 
a mounting rack to receive a plurality of shelves; 
said plurality of shelves spaced vertically in said mounting 

rack; each of said plurality of shelves slidably received 
horizontally in and out of said mounting rack and having 
a carrier element; and 
a substantially planar light emitting element disposed 

under said carrier element and formed of an array of 
OLEDs; 

a plurality of electrical connectors associated With each 
of said plurality of shelves; each of said plurality of 
connectors comprises a ?rst part attached to said 
mounting rack and a second part attached to one of 
said plurality of shelves, and 

at least one supply line coupled to said each of said 
plurality of connectors; 
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Wherein positions of each of said plurality of shelves are 

interchangeably slidably receivable Within said 
mounting rack, and each of said plurality of connec 
tors are con?gured to electrically engage one of said 
?rst parts With one of said second parts in proximity of 
an inner limit of a slide of a corresponding one of said 
plurality of shelves; 

each of said shelves further having a ?rst rail system and 
a second rail system beloW and independently slid 
able from said ?rst rail system. 

2. The rack of claim 1, Wherein said array of OLEDs is 
attached to said carrier element and covers substantially an 
entire bottom surface thereof. 

3. The rack of claim 1, Wherein said array of OLEDs 
comprises a ?rst group of OLEDs emitting a groW light and a 
second group of OLEDs emitting a control light. 

4. The rack of claim 1, further comprising one or more 
components of an electrical poWer supply and a driver for the 
array of OLEDs. 

5. The rack of claim 1, Wherein the carrier element com 
prises a Water supply. 

6. The rack of claim 1, Wherein the carrier element com 
prises a soil or substrate facilitating groWth of the plants. 

7. The rack of claim 1, Wherein each of said plurality of 
shelves is con?gured for dissipating heat generated by the 
array of OLEDs. 

8. The rack of claim 1, Wherein said mounting rack and said 
?rst rail system comprise a plurality of generally horizontal 
?rst rails spaced corresponding to said spacing of said plural 
ity of shelves and said each of said plurality of shelves com 
prises at least one Wheel set con?gured to ride on one of said 
plurality of generally horizontal ?rst rails. 

9. The rack of claim 8 Wherein said second rail system 
carries said planar light emitting element. 

10. A rack for groWing plants and having slidable shelves, 
comprising: 

a mounting rack having at least one ?rst rail system having 
at least one ?rst rail mounted to said mounting rack; 

a plurality of shelves, each of said shelves having a carrier 
element for receiving plant material, each of said shelves 
received Within said mounting rack by said at least one 
?rst rail system; 

a substantially planar array of OLEDs disposed under each 
of said carrier elements of each of said shelves; 

a plurality of removably a?ixable electrical connectors 
alloWing electrical connectivity betWeen said array of 
OLEDs and an electrical poWer supply through said 
mounting rack; 

Wherein each of said shelves are mounted horizontally 
Within said mounting rack and are slidable on said ?rst 
rail system for interchangeable positioning on said 
mounting rack; 

Wherein said array of said OLEDs on each shelf dissipates 
heat into said carrier element receiving said plant and 
directs light doWnWard onto a next adjacent loWer shelf 
slidably received in said mounting rack; and a second 
rail system beloW said ?rst rail system on Which said 
array of OLEDs is mounted for each of said shelves, said 
array of OLEDs slidable beloW and separately from said 
carrier element. 


